Objective: To determine the province and ethnic specific prevalence and correlates of diabetes mellitus among Sri Lankan adults.
Introduction
In 2002 World Health Organization (WHO) stated that "in many regions, some of the most formidable enemies of health are joining forces with the allies of poverty to impose a double burden of disease, disability and premature death in many millions of people" (1) . This is what is happening in South Asia, where one quarter of the global population lives and about half of it below the poverty line with limited access to health care. Although infectious diseases remain a formidable enemy, the population is ageing and noncommunicable diseases are rising. Diabetes has become a major and growing contributor to mortality and disability in South Asia (2).
An understanding of the population at risk of developing the disease is critical when projecting future disease burden. Accumulating research shows that there are number of factors which contribute to a person's overall likelihood of developing type 2 diabetes and heart disease (3). Several surveys on risk factors conducted across South Asian countries have shown high and rising rates of overweight, central obesity, high blood glucose levels high blood pressure and dyslipidaemia in urban populations (3) . Such trends also exist in rural populations but are lower in magnitude and less steep in the slope of change (4, 5) . Although ethnic differences in prevalence of type 2 Diabetes are well documented in European and American communities, there is paucity of data among Asians within a single country.
Sri Lanka is a middle-income country with a population of 20.7 million people (6) and the population comprises of two broadly different socio-demographic groups, namely urban and rural. The urban population has higher income and leads a more westernized lifestyle compared to the rural population, where the majority is engaged in agriculture and related occupations, with lower income levels and a more physically active lifestyle. There are four main ethnic groups, namely Sinhalese, Sri Lankan Vol. 1 
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Tamils, Indian Tamils and Sri Lankan Moors. No countrywide surveillance system for non-communicable diseases exist in Sri Lanka and the prevalence of diabetes has been determined by epidemiological surveys. Studies in rural areas have shown an increase in the prevalence of diabetes from 2.5% in 1990 (7) to 8.5% in 2000 (8) . In the suburban populations, the prevalence has been reported as 5.0% in 1994 (9) and 6.6% in 2002 (10) . In a mixed urban and rural population, the prevalence was reported as 5.8% in 1994 (11) . In 2005, a study carried out in adults between 35 and 65 years of age in four provinces in Sri Lanka reported diabetes prevalence of 14.2% in men and 13.5% in women (12) . The Sri Lanka Diabetes and Cardiovascular Study (SLDCS) was carried out in 2005 to bridge the gap of data and we have previously reported the national prevalence of diabetes mellitus in Sri Lanka as 10.3% (13) .
In this paper we present the province and ethnic specific prevalence of diabetes in the adult population in Sri Lanka based on SLDCS, these data are important for public health action. 
Patients and methods

Participants
This study was done in seven of the nine provinces in Sri Lanka. Detail method of sampling and data collection has been reported previously (13) .
Data collection
Data collection was carried out by a team of trained medical graduates and nurses. The selected subjects were invited to the temporary established data collection centres within each cluster. Routine unrestricted diet with usual physical activities at least 3 days prior to the data collection was recommended. They were advised to fast 12 hours from the day prior to data collection. An intervieweradministered questionnaire was used for data collection. Anthropometric measurements were performed according to the standard methods using calibrated equipment (14) . Seated blood pressure was recorded on two occasions after a 10-min rest using an Omron IA2 digital blood pressure monitor (Omron Healthcare, Asia-Pacific Region, Singapore). Fasting venous blood samples were obtained for glucose and lipid estimation from all participants. Those not known to have diabetes underwent an oral glucose tolerance test (OGTT) by taking glucose monohydrate equivalent to 75 g of anhydrous glucose in 300 ml of water within a period of 5 min followed by 2 hour blood samples (n=4084). Details of the storage and analysis of blood samples were previously reported (13) .
Definitions
Subjects were considered to have 'diagnosed diabetes' if they had been previously diagnosed at a government hospital or by a registered medical practitioner. Verification was by review of previous medical records, laboratory reports or prescriptions. New cases ('undiagnosed diabetes') were diagnosed according to the American Diabetes Association (ADA) and WHO criteria (15, 16) . Physical activity was recorded using the short format of the International Physical Activity Questionnaire (IPAQ) (17) . Urban and rural sectors were defined according to the classification of the Sri Lankan government (18). Those who were detected to have diabetes or other medical problems at SLDCS were referred to the closest government medical centre for necessary follow-up.
Statistical analysis and projections
Data analysis was done using SPSS version 14 (SPSS Inc., Chicago, IL, USA) and Stata/SE 10.0 (Stata Corporation, College Station,TX, USA) statistical software packages. Point estimates for prevalence were obtained for diabetes and pre-diabetes using the Stata survey data analysis adjusted for the stratified cluster sampling model. Samples were weighted for the differences in house hold and cluster-level participation.The significance of the differences between proportions (%) and means were tested using 2-test and Student's t-test or ANOVA respectively P values <0.05 were considered significant.
Results
4532 participated in the study. The response rate was 91%. Data from 4388 subjects aged  20 years were used for prevalence estimation. (47 were excluded due to incomplete data) The sample consisted of 40% males.18% of subjects were from urban areas. The mean age (± standard deviation) was 46.1±15.1 years (males 46.3 ± 15.8, females 46.0 ± 14.6).
As reported previously the overall crude prevalence of diabetes in the sample was 12.6% (n=536) (13) .
Province specific prevalence of diabetes
There was a marked variation in the province specific prevalence of diabetes with 18.6% in the highest (Western) and 6.8% in the lowest (Uva) (Figure 1 and Table 1) provinces. The sample from the Western Province had a lower mean age compared to all the other provinces except the North Central Province. The provinces with higher prevalence of diabetes also had higher mean income, BMI,
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waist circumference, total per-capita monthly expenditure and lower levels of activity (Met-minutes) compared to the provinces with lower prevalence of diabetes (p<0.001 for diabetes, income, BMI, waist circumference and physical activity between provinces). The mean per-capita energy consumption was lowest in the Western Province, in spite of having the highest prevalence of diabetes, obesity and, income. In contrast, despite having the highest daily energy consumption (according to the data from the Household Income and Expenditure Survey 2006/ 2007 -(Department of Census and Statistics Sri Lanka, 2008), diabetes prevalence remained lowest in the Uva province which has the highest mean energy expenditure.
Ethnic specific prevalence of diabetes
The weighted prevalence of diabetes and underlying correlates among those belonging to the four main ethnic groups in Sri Lanka are shown in Table 2 . The weighted prevalence of diabetes for each ethnic group was calculated according to the self disclosed ethnicity of the study participants using the STATA software (Stata Corp LP., Texas, USA). Accordingly, the Sri Lankan Tamil ethnicity has the highest prevalence of diabetes followed by the Sri Lankan Moor. The Indian Tamil ethnic group has the lowest prevalence of diabetes. Similar to the patterns observed in the different provinces, diabetes was higher in ethnic groups with higher levels of waist circumference, BMI, income and lower levels of physical activity (Figure 2 
Conclusions and discussion
In this first report of province and ethnic specific prevalence of diabetes in Sri Lanka, we report a marked variation in the prevalence of diabetes among different provinces in Sri Lanka. The pattern of distribution of diabetes closely resembled that of obesity (waist circumference more than the BMI) and the level of income. Diabetes prevalence in the different provinces had an inverse relationship with the physical activity level. Although the income level was higher in the affluent provinces that had high prevalence of diabetes, the percapita energy expenditure followed an opposite pattern. Therefore, it is likely that physical inactivity plays a vital role in determining the difference in diabetes in different provinces and ethnic groups, and in fact seems to offer protection from diabetes when the energy consumption is higher. The mean Met-minutes in all provinces except the Western province is above 3000 Met-minutes which is the cut-off level for the 'Physically active' category according to the IPAQ guidelines.
In the multiple logistic regression analysis, ethnicity did not remain significantly associated with diabetes when it was examined together with other co-variants (obesity, physical activity, province of residence, income, occupation, family history, hypertension and lipid parameters). This suggests the possibility that the differences in diabetes in many sub ethnic groups within a major ethnic entity would be due to the differences in socioeconomic and lifestyle factors that result in different levels of obesity.
Our data indicate the need for higher levels of energy restriction and much higher levels of physical activity for protection from diabetes for South Asians.
Public health importance of these findings and future research
The province and ethnic specific prevalence of diabetes will be very useful in planning future interventions to control the diabetes epidemic in Sri Lanka and for resource allocation. According to the province specific data, there is an indication for the need for higher levels of physical activity (than the usual five days per week moderate exercise, that is equivalent to 600 Met-minutes) and lower levels of energy consumption to be free from diabetes in South Asians. This needs to be studied using interventional models of diabetes prevention in high risk ethnic groups. 
